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(57) Abstract: 

PURPOSE: To form an ultra-thin semiconductor wafer 
without its breakage during a bumping process or a dicing 
process in such a way that its reverse side is polished by 
etching after the bumping and dicing processes, 

CONSTITUTION: After a process to form an integrated 
ctrcurt has been completed, a bump 2 is formed by an 
electrolytic plating method during a bumping process. 
During a dicing process, grooves are formed in such a way 
that they reach a prescnbed depth as viewed from the 
surface of a semiconductor wafer 1 along the integrated 
circuit. A wax material 3 is applied in order to protect the 
surface of the semiconductor wafer 1 from an etching 
solution 4. The semiconductor wafer 1 is immersed in the 
etching solution 4, and the reverse side of the 
semiconductor wafer 1 is etched until a prescribed 
thickness is obtained. The semiconductor wafer 1 is 
washed by water so as to wash the etching solution 4 
away The semiconductor wafer 1 is broken so that an 
integrated circuit chip 5 can be separated. 
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(Tokukashou 63-117445) (Published on May 21, 1988) 

(A) Relevance to claim 

The following is a translation of passages related to 
claim 1 of the present invention. 

(B) Translation of the relevant passages 
[EMBODIMENTS] 

Referring to Figures, the following description will 
discuss embodiments of the present invention. 

Referring to Fig. 1, an explanation will be given of 
the first embodiment of the present invention. Fig. 1, 
which shows processes for carrying out a machining method 
of a semiconductor wafer in accordance with the first 
embodiment of the present invention, includes schematic 
cross- sect ional views of the semiconductor wafer in the 
respective processes . 

Additionally, in the first embodiment and a second 
embodiment (which will be discussed later) , processes 
taken until completion of the IC formation are the same as 
those conventionally used. 

a) Completion of IC formation 

b) Bumping process 

Bumps are formed on an IC by electrolytic plating. 
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c) Dicing process 

Grooves are formed from the surface of an IC wafer 1 
up to a predetermined depth along IC chips. 

d) Wax applying process 

Wax 3 is applied so as to protect the surface of the 
IC wafer 1 from an etchant 4 . 

e ) Etching process 

The semiconductor wafer 1 is immersed into the 
etchant 4 so that the surface of the semiconductor wafer 1 
is subjected to an etching process until it has reached a 
predetermined width . 

Moreover, although not shown in Fig. 1, upon 
completion of the etching, the semiconductor wafer 1 is 
washed with water so as to remove the etchant 4 therefrom. 

Furthermore, the semiconductor wafer 1 is washed with 
a solvent so as to remove the wax from the surface 
thereof . 

f ) Breaking process 

The semiconductor wafer 1 is subjected to a breaking 
process so as to be separated into IC chips 5 . 

In the above-mentioned embodiment, in order to 
protect the surface of the semiconductor wafer 1, the wax 
3 needs to be made of a material which is resistant to the 
etchant 4, gives no adverse effects to the element area of 
the semiconductor wafer 1, and is readily washed by a 
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specific solvent. With respect to such a wax material, 
f luororesins , etc. are preferably used. 

Moreover, it is necessary for the etchant 4 to have a 
stable etching rate to the semiconductor wafer 1, and to 
be less susceptible to variations in the amount of etching 
inside the semiconductor wafer 1 . With respect to such an 
etchant, for example, in the case when silicon is used as 
a material of the semiconductor wafer 1, hydrofluoric 
acid, nitric acid, a mixed acid of acetic acid, etc. are 
preferably used. 

Next, referring to Fig. 2, the following description 
will discuss the second embodiment of the present 
invention. In the same manner as Fig. 1, Fig. 2 shows 
processes for carrying out a machining method of a 
semiconductor wafer in accordance with the embodiment of 
the present invention, and includes schematic cross- 
sectional views of the semiconductor wafer in the 
respective processes . 

Processes from a) to b) are the same as those of the 
first embodiment; therefore, the description thereof is 
omitted . 

c) Dicing process 

A semiconductor wafer 1 is subjected to a dicing 
process up to a predetermined remaining thickness. In 
this case, the remaining thickness 6 from dicing is 




chip) When a semiconductor wafer is cut by the dicing 
blade, fine irregularities occur on the cut face 3-1, and 
machining distortions also occur thereon. Upon dicer 
test; cracks occur from these irregularities, and these 
cracks are developed by the machining distortions. 
Therefore, the chip 3 after the dicing process is immersed 
in an etchant 4 so that the machining-af f ected layer is 
removed so as to form a smooth surface . 

[0015] With respect to the etchant, a sulfuric -acid-based 
solution (H2SO4 + H2O2 + H2O) or an ammonia-based solution 

(NH4OH + H2O2 + H2O) is preferably used. Upon application 
of these solutions, the etching rate is virtually set to 1 
/im/min, in which the affected layer can be removed in five 
minutes . 

[0016] (Process for removing a protective film) The chip 
3, cut as described above, is immersed in a solvent 5 such 
as acetone, and washed so that the protective film 2, 
which serves as resist, is removed. 

[0017] In accordance with the above-mentioned processes, a 
wafer, made of GaAs , having a diameter of 3 inches is cut 
so as to form chips of 2 mm x 2 mm . These chips were 
secured onto a substrate with a bonding agent, and this 
was subjected to a shearing test. As a result, any of 
these chips were separated at a load of 8 kg, thereby 
indicating stable shearing strength. In contrast, the 
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individual IC chips 5 are obtained by washing the wax 3 
forming the bonding layer, without the need for breaking. 

In the second embodiment, the etching process to the 
rear face of the semiconductor wafer 1 and the separation 
process into the IC chips 5 can be carried out in one 
process, and another advantage is that a smooth cut face 
is obtained without cracks and protrusions due to cleavage 
of monocrystal on the side face of the IC chip 5. 
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